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Verification
when faults occur

Design includinf faults

Analysis

when faults never happen
Verification/

Build a prototype

Validate

Build
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Lamp

Switch_on

Power_failure
Switch_fails_on
Switch_fails_off

Light_emitted

Failure Modes

Configuration Variables
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No light emitted

bulb
broken

switch
failure

power
failure

Top Event

Or Gate

Component failure
(Failure Mode)

à KQá*â¬Hkã�JLäsä
\¥OQPSR2TVU�W.Y[ZIZ"cVb�P®buUdY[R2}�U[R2Y[Z�Z��sj8lNbdcV]2t�U[q2Z�Y[ZIT�P_U[cVlN]2bdq4cVj4b��8Z�U �
ZIZI];oµP_cVT�RsY[Z
iklnr2ZIbxPS]4r�bu`sbuU[ZIi�v�TVZI�©ZIT�oµP_c�TVRsY[ZIbIw~·§U�cVb�P�UdY[ZIZ�Y[ZIjsY[ZIbdZI]�U[cV]4t�P��8l�lNTVZ%P_]®Z��nv
j2Y[ZIbdbdcVlN]¡w
·�U[b,TVZ%P%�©ZIb<P_Y[ZB²IÏ_ÐµÒ ×n±[°�ÚXØ�Ó%Ù�°�Ú[�QcaU[b,Y[l�lSUBY[ZIj2Y[Z�bdZI]�U[bBU[q2Z�å8Ó�¯�æ�ÎS°�Ô4´µw

ç è �����k���¤��ÅÆÈpÇ"È$�
ÅxéêÈ
O*cVY[buU%���
Z<�BcVTVT�r2Z�bd}�Y[cV�8Z�cV]2o�lSY[i�PSTVTa`kiklS]4lSU[lS]4ZBbu`sbuU[ZIikbIw�W�q2ZI].�©�
Z<�BcVTVT�r2Z�{Q]4Z
iklN]4l_U[lN]2Zh�8l�lNTVZ%PS]�o�R4]2}�U[cVlN]4bIwpO*cV]QP_TVTV`��s��Zh�BcVTVT(jsY[ZIbdZI]�U<PS]~P_TVtNlSY[caU[q2i­�4PSbdZ%r
lN]~Pk�s\pW
v �nlNTV�©Z�Y�U[l�j8Z�Ydo£l_Y[iëOGW(\ìPSRsU[lNi�PLU[c�}IPSTVTa`�w

íhîmï ð2ñxòIóBô¡õyö,÷¤øxù$úQû*ô¡ü[ýxþ8ümó<ñ
\^]�Z��2PSikj2T�Z|lSoXP"iklS]4l_U[lN]4Z|bu`sbuU[ZIiÉcVb�tScV�©ZI]�c�]®U[q2Z�j2Y[Z��scVlSR4b�bdZ�}�U[cVlN].w�·�U
c�TVTVR4buUdYmPLU[ZIb�U[q4ZkU[Z�Y[ikbxoµP_c�TVRsY[Z�iklnr2Z�bI�p}�lN]2{4tNRsYmP_U[cVlN]��SP_Y[c�PS�2T�Z�bIw�ª�]4Z�lSo<U[q4Z
oµPSR2TaU^UdY[ZIZ�b�rsZIbd}�Y[cV�4cV]4t�U[q4Zhbu`sbuU[ZIiÿoµP_cVT�RsY[ZIb�l_oGU[q4cVbBT�PSikj�cVTVTVR4buUdYmPLU[ZIb^U[q2Zhr2Z�{2v
]4caU[cVlN]�l_o$P�oµP_R4TaUBUdY[ZIZNw
· ]�U[q4cVb<Z��2PSikj2T�ZS�Qcao�U[q4Zh�4R2TV�~�2YmPS¹NZIbI�Q]2lkT�cVtSqnU�}%PS]~�8Z�ZIikcaUdU[Z%r�w<�scVikcVT�P_Y[Ta`��8P
j8lL�
Z�YXo£PScVTVR2Y[Z�jsY[ZI�©ZI]�U[bBU[q4ZxZIikcVbdbdc�lS]�lSopT�cVtSqnU%wX·§o$�8lSU[q"P�j8lL�
Z�Y�P_]Qr�Pk�4R4TV�
oµPScVTVR2Y[Z�l�}I}IR2Y%��]2l�T�cVtSqnU�}%PS]�buU[cVTVTG�8Z�Z�ikcVUdU[ZIr¡w<·§U�c�b^bdR��k}�c�Z�]nU^U[l�qQP%�©Z�lN]2Z�lSo
U[q4ZIbdZh}IlSikj8lN]2ZI]�U,oµPScVT¡U[l�cV]Qr2R2}IZhP�bu`sbuU[ZIi oµPScVTVR2Y[ZSw

�



íhî�� ��ù���ñxü[þ8ümó<ñ
\^b|OQPSR2TaU�W¡Y[ZIZIb�Y[ZIj2Y[ZIbdZ�]nU��8l�lSTVZ%PS]�Z��sj2Y[Z�bdbdc�lS]4bI�B�©l�}IPS�4R2T�P_Yd`¾r2Z%P_T�cV]2t��BcVU[q
�8l�lNTVZ%PS]�o�R4]2}�U[cVlN]4bBcVbBcV]nUdY[lnrsR4}IZIr��8ZITVl%�hw
�
	��
	 H 	�� ä�E 	�	 â�änK ��� á � MNH�� 	��
�.Z�U��ìP_]Qr�� �8Z�U§��l���l_Ymr2bBlSo����2cVU[bIw���ZXqQP%�©Z������ºc �"!�#pË$�&%
'(��%dwp\
�8l�lNTVZ%PS]�o�R4]2}�U[cVlN]*)�cVbBb[PSc�r¤U[l��8ZhiklS]4lSU[lS]4ZXc �+�,�-�.'()(e/�Xg0��)(e/��g
O4lSY�Z��2P_ikj4TVZN�¡cao,P¤�8l�lSTVZ%PS]�Z��2jsY[ZIbdbdcVlN]�}IlN]�UmPScV]2b~¦u\�1^�X¨¤PS]Qr32_l_Y�¦dª&4<¨2�

�4R2U�]2l�¦51XªXW�¨h]4lnrsZIbI�©caU$cVbBØ�ÓSÔ8Ó_´�ÓSÔ�°�w76h]4l%�BcV]4t^U[qQP_UpP^o�R4]2}�U[cVlN]8)�cVb�iklN]4l_v
U[lN]4Z�c�bhq2ZITVj2o�R4Tµwx· ]QrsZIZ%r��.caop��Z�¹n]4l%��o�lSY�Z��2P_ikj4TVZ�U[q4P_U9)�cVb�UdY[R2Z��Bq4ZI]�U[q4Z
�NPLY[c¬P_�4TVZ;:�cVbhUdY[R4ZkP_]Qr=<"cVbhoµP_TVbdZN�G��Zk}%P_]�rsZ%r2R2}IZ�U[qQPLU>)��Bc�TVT
PSTVbdl��8Z�UdY[R4Z
�Bq4ZI]"<�cVb,UdY[R4ZNw$W�q2cVb^TVZ%PSr2bBR4b,U[l�U[q2Zhr2Z�{4]4caU[cVlN]¤lSo$P�}IRsUBbdZ�U%w
?�á(HkFIänH 	3� KA@ 	��
	 H 	�� ä � á � MNH�� 	��
\0}IR2UxbdZ�UxcVbxP�bdZ�UxlSoB�SP_Y[c�PS�2TVZIbI�G�Bq4cV}mq.�(�Bq2ZI]�bdZ�UxU[l�UdY[R2ZN�*i�P_¹©Z�U[q4Z�o�R4]2}�v
U[c�lS]"UdY[R2ZNwB1^lSU[cV}IZ�U[qQPLUXcaoDCE�9FG�;FIHKJ�cVbhPk}IR2U�bdZ�U%�8U[q4ZI]�bdl¤P_Y[Z;CL�9FM�8FIH&FGNOJ
CL�9FM�8FIH&FGP>J©��CL�KFG�8FGHBFMNQFGP>J�wVwVw¿\ }IR2UkbdZ�U�c�b�Ø�Ð£Ô4Ð�ØkÏNÒ¡�Bq4ZI]�]4lS]4Z�l_oXcaU[b
bdR4�4bdZ�U[b<cVb<PSTVbdl�P�}�R2U<bdZ�U%w
O*c�]4r2cV]4t�U[q4Z^}IlNi��4cV]QPLU[cVlN]�lSo.oµPScVTVR2Y[Z�iklnr2ZIbpc�]4r2R2}IcV]4txP�bu`sbuU[ZIi�v�TVZI�©ZITsoµP_c�Tav

R2Y[Z�cVb|PS]½c�]2buUmPS]2}IZ~lSo^U[q4Z�jsY[lN�4TVZIi�l_o�{4]Qr2cV]2t�U[q4Z�ikc�]2cVi�PST,}IRsUkbdZ�U[b�lSo�P
�8l�lNTVZ%PS]�o�R4]2}�U[cVlN].w

íhî§í R�ó^÷IShþ�ümó<ñ(S�úQümñKTyöUR�VXW ú4ó<÷MY^ù�ô
�2\$WzbdlSTV�©Z�Y[b�P_Y[Z�U[l�lNTVb�R4bdZ%r�U[l�}�q2ZI}�¹�U[q4Z�b[P_U[cVbu{8P_�4cVTVcVU§`®lSoB�8l�lSTVZ%PS]®Z��sjsY[ZIbuv
bdc�lS]4bIw0Z�cV�©ZI]|P��8l�lNTVZ%PS]�o£l_Y[i�R2T¬Pn�sbdR4}mq�U[l�lNTVb�Y[ZIj4Ta`kZ�cVU[q2Z�Yk¦\[
ZIbI��U[q2cVbpo£l_Y[i�R2T¬P
c�bGb[PLU[cVbu{8PS�2TVZN�nPS]4r�P_]�Z��2P_ikj4TVZpcVb�wVwVw ¨�l_Y�¦51�ls�SU[q2cVb*o£lSY[i�R4T�PBc�bG}�lN]�UdYmPNrsc�}�U[lSYd`s¨2w

Boolean formula
Satisfiable/Contradictory

If satisfiable, an example
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